Enhanced in vitro oxidation of plasma lipoproteins derived from hypercholesterolemic patients.
In vitro oxidation of plasma lipoproteins, derived from either normolipidemic or hypercholesterolemic subjects, was performed in the presence of copper ions. Following this procedure, hypercholesterolemic low-density lipoprotein (LDL), very-low-density lipoprotein (VLDL), and high-density lipoprotein (HDL) demonstrated greater propensity for oxidation than the corresponding normocholesterolemic lipoproteins. The oxidation was determined by the concentration of thiobarbituric acid-reactive substances (TBARS), which was 44%, 71%, and 54% greater in the patients' VLDL, LDL, and HDL in comparison to the normocholesterolemic lipoproteins, respectively. An associated reduction in trinitrobenzensulfonic acid (TNBS) reactivity in the patients' lipoproteins was noted. These changes were consistent whether expressed per lipoprotein protein or per concentration. Macrophage cholesterol esterification induced by oxidized LDL was substantially increased (up to 59%) when patients' lipoproteins were used, in comparison to control lipoproteins. A positive correlation was present between the LDL cholesterol to protein ratio, the extent of lipoprotein oxidation, and macrophage uptake of the oxidized lipoproteins. The lipoprotein content of pro-oxidant and antioxidant constituents was also analyzed. No measurable ferric or copper ions could be found in association with any of the lipoproteins. However, arachidonic acid content of the patients' LDL was 10.1% +/- 1.0% in comparison to 6.2% +/- 0.8% of total lipoprotein fatty acids in the control group (n = 5). Antioxidants such as vitamin E and carotenoids were significantly reduced in all patients' lipoproteins compared with those of controls. Thus, we suggest that increased cholesterol and arachidonic acid content and reduced concentration of antioxidants in lipoproteins of hypercholesterolemic patients may be responsible for the enhanced propensity for oxidation observed in these lipoproteins.